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干燥等步骤得到粗品 (Soe-II)。Soe-II 经 DEAE-Cellulose52 除蛋白、Sephadex 
G-10 除盐、Bio-gel P2 柱层析纯化，制备龙须菜寡糖纯品 (Soe-III)，总糖纯度达









实验中除空白组外，其他各实验组给予 50%浓度的乙醇溶液，连续灌胃 21 天建
立小鼠急性肝损伤模型。空腹取血，然后处死小鼠取肝脏,进行血清学、脂质代
谢和肝脏抗氧化指标分析研究。结果表明，ACL-Soe- III 组血清中 ASL、ALT、
等肝细胞损伤指标分别下降 62%、61%；TG、TC 等脂质代谢指标分别下降 44%、
35%； Soe- III 处理后的肝组织中 SOD 活性、GSH 含量、ADH 活性较模型组分
别升高 21%、54%、28%，MDA 降低 47%，小鼠肝组织病理学 H&E 染色切片显
微镜观察，不同浓度（Soe-III-L、Soe-III-M、Soe-III-H）龙须菜寡糖对急性酒精


























































 Recent studies have shown that red algae asparagus (Gracikaria lemaneifarmis) 
are rich of oligosaccharides, which may possess numerous biological activities 
including antiviral, anti-tumor, anti-oxidation and immune regulation activities, 
making them promising functional foods in pharmaceutical and food industry. In this 
study, red algae asparagus (Gracikaria lemaneifarmis) was biodegraded using 
microbial enzyme method. The asparagus oligosaccharides in enzymatic hydrolysis 
product were purified, and their protective effects on mice’s acute liver injury were 
further investigated. 
   Firstly, we established the methods for efficient extraction of asparagus 
oligosaccharides from Gracikaria lemaneifarmis. Gracikaria lemaneifarmis was first 
biodegraded by microbial enzymes, and the released enzymatic hydrolysis product 
was concentrated by ultrafiltration and subsequent drying steps, followed by ethanol 
precipitation to obtain crude oligosaccharides product (Soe - II). Then, DEAE – 
Cellulose 52, Sephadex G – 10 and Bio - gel P2 column were used in succession to 
remove proteins ,salts and impurities in the Soe-II sample. After purification, the 
content of total sugar, reducing sugar and protein in the purified oligosaccharides (Soe 
- III) were determined to be 94.73%, 84.35% and 0.7%., respectively. 
   Secondly, we determined the dosage of purified oligosaccharides (Soe-III) in mice 
by monitoring the mice body weight after feeding the mice with purified 
oligosaccharides. The intake amounts of oligosaccharide by mice were set to be 50 
mg/kg, 150 mg/kg, 250 mg/kg and 350 mg/kg, respectively.  Mice were continuously 
intragastric administrated for 14 days, and was weighed once a day. The results 
showed that asparagus oligosaccharides exhibited a simulative effect on weight gain 
in mice, and the effect was more significant with the increasing amount of 
administrated oligosaccharide . However, the most significant simulative effect was 
observed in the 250 mg/kg administration group, thus the optimal dosage for 
oligosaccharides in mice was determined to be 250 mg/kg. 
    Lastly, in order to explore the influence of oligosaccharide on acute alcohol liver 















intervention methods was established .For establishing mice ACL model, mice were 
intragastric administrated with 50% ethanol solution for 21 days continuously.  For 
each oligosaccharide intervention group, the mice were dissected after being killed by 
fast bleeding, then the liver was taken for further analysis in regarding to serum, lipid 
metabolism and liver oxidation indexes. The results showed that after administration 
of oligosaccharides, the liver cell damage indexes (indicated by serous ASL and ALT), 
liver cell damage indexes and lipid metabolism indexes (indicated by TG and TG) 
were improved; Furthermore, after administration of oligosaccharide, SOD activity，
GSH content and ADH activity in liver tissue were increased, while MDA was 
decreased. Based on liver tissue pathology H&E staining analysis, it was found that 
asparagus oligosaccharide with various administration amounts (Soe - III - L, Soe - III 
– M, Soe - III - H) can treat acute alcoholic liver damage in mice, with the optimum 
amount determined as Soe - III - H (P < 0.01). 
The above results showed that asparagus oligosaccharides can promote growth, 
treat alcoholic liver injury in mice, laying a solid foundation for subsequent 
development of algae oligosaccharides into functional foods . 
 
























第 1 章 前言 
 5 
第 1章 前言 
1.1龙须菜寡糖概述 
1.1.1龙须菜寡糖组成与结构研究 
    琼胶是一种从江蓠、石花菜等红藻中提取出来的水溶性多糖，主要由琼脂糖
和琼胶两部分组成。琼脂糖是由交替的 4-O-β-D-半乳吡喃糖和 4-O-3，6-内醚
-α-L-半乳吡喃糖连接而成的链状中性糖[1-2]。琼胶寡糖则是琼脂糖降解得到低聚








































    近年来的研究表明，海藻多糖不仅具有清除活性氧的作用，还能够显著降低
小鼠体内 LPO 的含量，提高还原型谷胱甘肽(GSH)、SOD、CAT 等抗氧化酶及
抗氧化物质的活性，具有清除机体过多自由基与抗脂质过氧化的作用[14]。 
































































产物乙醛，毒性是乙醇的 10 倍以上[29]。  
成人足饮酒导致血液中酒精浓度过高时，MEOS 系统被激活。细胞色素
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